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ABSTRACT 
My investigation is on the incorporation of Indigenous Knowledge in precision medicine— 
particularly in the field of human genomics. Precision medicine is defined by the NIH as "an emerging 
approach for disease treatment and prevention that takes into account individual variability in genes, 
environment, and lifestyle for each person."  
Unfortunately, the precision medicine field has racist history and continues harmful academic 
discourse that has caused and continues to cause a great deal of mistrust in Indigenous communities and 
Indigenous scholars, particularly in the field of human genomics.  
This review addresses this history along with what Indigenous Knowledge is and what it is not, 
how it differs and is similar from traditional (White, Western European) academic inquiry, and how it 
may complement health research. This includes ongoing efforts of active Indigenous participation in the 
field of genomics. This active participation and creative applications of Indigenous Knowledge attempts 
so without appropriation and with respectful reflexivity of the past, present, and future sociopolitical 
relationships within science.  
 This review will not cover all Indigenous perspectives, because such an undertaking would be 
impossible within the scope of this paper. There are hundreds of tribes, clans, and individuals 
represented in the small group of Natives who are in academia, and Indigenous perspectives aren’t 
limited to academic contexts. This review is written by a non-Indigenous author, who is simply collecting 
a multitude of Indigenous voices in literature and as a former undergraduate member of Dr. Ripan 
Malhi’s Laboratory (who is a member of the SING Consortium), and therefore does not speak for, but 
with Indigenous voices. With such limitations is a call for more inclusion and diversity of such voices in 
this discussion and the decolonization of the power structures present in science, which as the author is 
non-Indigenous, cannot be done without the help of her Indigenous peers, mentors, and future colleagues.  
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The Beginnings of Indigenous Bodies as Scientific Data  
We see it on a daily basis, whether by an Ancestry.com ad or by medical survey in a waiting room; our 
biophysical condition (socially reduced and understood as race), defines, at least in part, who we are. But 
how did our biophysical reality become a medical condition? As an anthropology student, why would 
something socially-constructed mean so much to biomedicine, and, frankly, should it? This discussion 
begins in early biological theory.  
The dominant theory for life on earth in the 18th century was Bishop Ussher’s idea of creation 
beginning on October 23rd, 4004BC. To Georges Louis-Leclerc, Comte de Buffon (1707-1778), a French 
naturalist who sought to explain the variation of life on Earth, the logical thought process was that Noah’s 
Ark must be responsible for the variation in life we see today with the flood wiping out any other older 
life (Thomas, 2001). Within this theory, all remaining life on Noah’s Ark landed at Mount Ararat and 
either species remained pristine or degenerated after the Genesis flood (Genesis 6:9-9:17). To Buffon, this 
was observable by the perceived inferiority of biotic assemblages found in the “New World.” This 
included the Indigenous men found here whom he viewed as impotent, and lacking true families 
(Thomas, 2001). To him, the humans in the Western and Southern Hemispheres were not his equal, but an 
adequate source of data.  
 This in many ways provoked his contemporary, Thomas Jefferson (1743-1826). To him the 
American identity had intertwined American Europeans and American Indians. If the environment in 
which he lived in Virginia was inferior, he too, would be classified under such “degeneration,” and to 
disprove that would mean to disqualify Buffon’s argument.  
Popular thought among the colonists in the United States of the time was that the burial mounds 
present throughout North America were previously created by a White Race. Jefferson soon sought out, 
by using scientific methods of the time and the destruction through excavation of these mounds, that they 
were in fact created by American Indians (Thomas, 2001). By proving that these mounds were created by 
these peoples, Jefferson, a collector of Indian languages and objects, but a man unfamiliar in his daily life 
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with any contemporary Native population, became the first Native American grave robber for the sole 
purpose of collecting scientific data in proving his ideas superior.  
Elsewhere an anatomy professor at the University of Göttingen in Germany, Johann F. 
Blumenbach, published On the Natural History of Mankind in 1775. For his publication, he studied 82 
skulls to argue that differences after the Flood of Genesis, particularly Buffon’s degeneration, must have 
been from the environment by poor diet and disease (Thomas, 2001). He suggested that from the landing 
point of Mount Ararat, the Caucasus Mountains peoples strayed the least from Noah’s Ark, and these 
“Caucasian” skulls were the most symmetrical when viewed from the top and from the back. He 
distinguished from the data 3 races of Mongoloid, Caucasoid, and Negroid peoples (Thomas, 2001). 
Though not the most radical with his racial definitions at the time, many consider Blumenbach to be one 
of the founding fathers of biological anthropology. Caucasian is still used erroneously as a synonym for 
White or Western European.  
Another model of the time was by Swedish botanist and naturalist Carl Linnaeus. Linnaeus is 
known as the Father of Taxonomy and his model defined the groups Americanus, Asiaticus, Africanus, 
and Europeaeus with typological, or physical and behavioral characteristics (Thomas, 2001). This model 
became the most dominant as most of Western Europe and America considered his overall work in 
taxonomy credible.  
 
Race Categorization and 19th Century Obsession of Anatomical Material  
By the late 18th Century, men who took up medical professions turned to grave robbers, or 
“Resurrectionists,” for acquiring bodies for dissection of anatomical material (Janik, 2014). In an era 
determined to better understand human anatomy and variation, bodies were stolen from freshly dug 
graves despite race or ethnicity (Thomas, 2001). In New York City, April 1778, medical student John 
Hicks allegedly waved a cadaver’s arm through a window to an onlooking group of children claiming it to 
be one of their mothers (Janik, 2014). Riots soon followed. Criticizing malpractice and riots such as this 
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revealed society’s disapproval of the dissections (of White people), and grave robbers found it became far 
safer to dig up the graves of Native Americans and African Americans (Thomas, 2001).  
By the mid-19th Century, Samuel George Morton claimed to be able to empirically demonstrate 
how race could be correlated to skull-size and to proxy intelligence (Thomas, 2001). He argued for 
polygenesis (multiple race creation events) and saw black and White distinction earlier than Noah’s Ark 
in Egyptian mummies. However, to prove this correlation he needed a large collection of skulls. Skulls 
for Morton could not only be found in Native American archaeological sites but also from the victims of 
tuberculosis and smallpox epidemics within Native American communities (Thomas, 2001). Morton 
eventually collected well over 1,000 specimens and published Crania Americana in 1839 to establish his 
new-found study of race and intelligence via craniometry.  
In 1864, more skulls would soon be available to study. John Chivington, John Evans, and other 
White settlers of Colorado sought to exterminate all Cheyenne Indians (Thomas, 2001). That November 
the massacre of men, women, and children alike occurred at Sand Creek while the community was 
sleeping and even after they waved White flags of truce.  To be traded for the bounties put up by Evans, 
their bodies were mutilated, scalped, beheaded, and de-fleshed. These bones were then shipped to the 
Army Medical Museum and are one of many examples of skull collections gained from Native American 
genocide.  
The allowance for such genocide was in many ways fueled by the distinction between past and 
present Indigenous cultures. Individuals like Lewis Henry Morgan believed that the Indian was 
fundamental to American identity, but the true Indian was a dying race and the present populations were 
inauthentic because their culture differed from that of the past (Thomas, 2001).  
The dominant societal view was that Native Americans were essentially doomed by their own 
biology, and unless they assimilated to the “melting pot” they possessed no natural ability to outbreed 
their own uncivilized impotence.  John Lubbock in 1865 described how neolithic people were much like 
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the contemporary savage (Thomas, 2001). They ranked biologically and culturally low in the hierarchy 
compared to the top-performing (colonial) Euro-American Capitalistic Societies.  
Following this concept, in 1883, social reformers and so called “Friends of the Indian” like Alice 
Fletcher, believed that in focusing on the assimilation of Native Americans to mainstream American 
culture this in turn could save them from their undesirable traits and inevitable doom (Thomas, 2001). 
The proceeding 1887 Dawes Severalty Act, also known as the General Allotment Act, privatized 
previously communally held tribal lands by requiring Native Americans be inventoried on rolls and 
provided 40-160-acres of property to Indian families in the hopes that they would become “civilized” by 
farming (Schmidt, 2012).  
The Dawes Act essentially wanted the dissolution of tribal boundaries and the disbandment of 
tribal entities (violating in some cases previous treaties) by splitting the land up to individual tribal 
members, and any remaining land thereafter to White settlers (Schmidt, 2012). To assign these lands to 
Indian families, blood quantum, a metaphorical construction of Indian blood, became essential in 
determining the legal status of Indian identity (Schmidt, 2012).  Many who did not possess at least a 
quarter of Indian blood according to this quantum were not entitled to land even if recognized culturally 
as a tribal member and vice versa (Schmidt, 2012).  With the discoveries of profitable land and the 
progression of railroad, the act failed at being a “friend of the Indian” with 2/3s of tribal land lost to non-
Indian leasing by 1934 and resulted in over 90 million acres of land being stripped from tribal control.  
 
The Gilded Age  
 
The Gilded Age (1870s-1900) America took a very Laissez-Faire to the study of medicine and human 
anatomical characteristics. Natural history specimens were often kept unregulated and stored in houses 
and barns (Thomas, 2001). Not until the popularity of museums did human collections begin to really 
appeal to the public eye.   
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Louis Agassiz’s Harvard Museum of Comparative Zoology was one of the first to outright request 
Indian bodies (Thomas, 2001). U.S. Surgeon General William A. Hammond happily complied with his 
request. Bones form the previously mentioned Sand Creek massacre became one of the first collections 
with many following. The Manifest Destiny doctrine of the era held many Euro-Americans under the 
belief that expansion in the American West was justified and inevitable. In the eyes of Euro-Americans, 
active removal of Native Peoples to reservations was a necessary step in the fulfillment of this destiny. 
Western battlefronts and U.S. army hospitals became the primary source for processing the bones of the 
American Indian for museum collections, a point articulated by Dakota anthropologist and SING co-
founder: 
While the U.S. was moving Westward, stealing land, and massacring Indians, you had  
contract grave robbers coming out onto the battlefields and immediately picking up the  
dead—Native People—and boiling them down to bone, and sending their bones back east. 
(Wade, 2018, p. 1305-1306).  
 
The declared Father of American Anthropology, Franz Boas, even collected Northwest Coast 
Indian skulls himself under the guise of ethnographic fieldwork and helped arrange for the Kwalkiutl 
members’ presence in the living Indian exhibit at the 1893 World’s Fair in Chicago (Thomas, 2001). He 
would also later bring Inuit individuals to New York, where four died of tuberculosis, and one’s remains 
were put under museum collection unconsented to the son. Despite this behavior, Boas, was credited as 
one of the first European researchers to understand ethnocentricism (the preconception of others and their 
culture based on one’s own cultural standards and values) and advocate for cultural relativism (a person’s 
cultural standards and value should be viewed within the criteria of that culture).  
 
Social Darwinism on the Rise  
 
Early anthropology in many cases was tasked to define and measure civilizations for the purpose of 
controlling those deemed “lesser” cultures in colonial systems (Levine, 2010). This “knowledge” often 
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oversimplified Indigenous sovereignty and individuality and highlighted stereotypes. This served as both 
a method and a justification for imperialistic cultural destruction.  To draw distinctions between the 
savage and the civilized was to downplay the humanity of aboriginal nations on the one hand and 
disregard the savagery of European nations on the other. To possess any cultural practice or biological 
trait than what was seen as desirable by Euro-American standards was a racial affliction.  
  
By the late 19th Century, Charles Darwin’s Descent of Man had largely established itself as a 
dominant theory of creation. In 1869, Francis Galton, Darwin’s half cousin, published The Hereditary 
Genius. The statistics provided showed Galton that intelligence was hereditary, and that Darwin’s 
application of heritable traits with natural selection and survival of the fittest could be applied to people 
(Bashford, 2010). The gene pool could in theory then be purified if reproduction was restricted from low-
class peoples. Social Darwinism, or eugenics (Greek for well-born) began to plague society. 
By 1904, Charles Davenport, a doctorate in Zoology from Harvard, would become director of the 
Cold Spring Harbor Laboratory (Bashford, 2010). Here an experimental study of evolution would attempt 
to identify polluting traits of the human gene pool. By 1910, Davenport founded the Eugenics Records 
Office to identify the American inferior stock and disable reproduction (funded by the USDA, Carnegie 
Foundation, and Rockefeller Institute). The top undesirable peoples were identified as the feebleminded, 
the poor, alcoholics, criminals, epileptics, the weak, the insane, those with venereal diseases, the deaf, the 
mute, and the blind (Bashford, 2010). Eugenicist Madison Grant would eventually publish The Passing of 
the Great Race, with six total races. The difference from previous models being in the division of 
Caucasoid into Aryan (those who inhabited Northwest Europe), Alpines (those who inhabited Central 
Europe and parts of Asia), and Mediterraneans (those who inhabited Southern Europe, North Africa, and 
the Middle East). Aryan to him was the top race followed by Alpines and Mediterraneans (Bashford, 
2010). This would fall into the hands of an imprisoned German politician by 1925 and inspired the Nazi 
experiments that forced legislation on ethical human experimentation Post-World War II.  
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A Brief History of Genomics  
In the early 20th century, what exactly Darwin’s heritable traits were composed of was largely unknown. 
However, this began to change in 1928 by Frederick Griffith experimenting with Streptococcus 
pneumoniae bacteria (Griffiths et al., 2000). In experimenting with two strains of the bacteria, one 
virulent and one non-virulent, he discovered that mice injected with heat-killed virulent cells did not die, 
but mice injected with heat-killed virulent cells and alive non-virulent cells did (Griffiths et al., 2000). He 
noted that somehow the virulent cell debris were giving previously non-virulent cells parthenogenic 
capabilities (Griffiths et al., 2000). 
 In 1944, Oswald Avery, C. M. MacLeod, and M. McCarty repeated Griffith’s experiments, only 
this time isolating all molecules in the virulent cell’s debris (Griffiths et al., 2000). To their surprise, the 
only molecule able to create pathogenetic capabilities in the non-virulent cells was DNA (Griffiths et al., 
2000). 
 Still, many did not believe that DNA could be responsible as the essential building code for life, 
and thought proteins were likely the culprit (Griffiths et al., 2000). So in 1952, Alfred Hershey and 
Martha Chase set out to find a definitive answer (Griffiths et al., 2000). The Hershey-Chase experiment 
used two sets of T2 bacteriophages to demonstrate that the genetic material of phage was indeed DNA 
and not protein (Griffiths et al., 2000). In one set the protein coat was labeled with radioactive sulfur 
(35S), which is not found in DNA (Griffiths et al., 2000). In the other set the DNA was labeled with 
radioactive phosphorus (32P), not found in protein (Griffiths et al., 2000). Only the 32P was injected into 
the E. coli, indicating that DNA was the necessary hereditary material for the production of new phages 
(Griffiths et al., 2000). 
 Next was the race to determine the structure of this DNA molecule. In 1953, with the assistance 
of Rosalind Franklin, Watson and Crick would determine the double-helix DNA structure (Kulski, 2016). 
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By 1961, Marshall Nirenberg had cracked the genetic code for protein synthesis. At this point scientists 
could sequence a handful of DNA base pairs per year (Kulski, 2016). 
 It took till 1976 for further sequencing improvement. Allan Maxam and Walter Gilbert 
implemented chemical degradation of DNA by chemically cleaving bases, and separating them by 
electrophoresis (Kulski, 2016). By 1977, Frederick Sanger developed a much more rapid sequencing 
technique using primer extensions and chain termination methods (Kulski, 2016). By 1983, GenBank for 
sequences was established (1982), Huntington’s Disease was mapped, and PCR technology and thermal 
cyclers enabled scientists to fill in sequence gaps and resequence areas of particular interests (Kulski, 
2016). Additionally, the 1970 discovery of RNA reverse transcriptase and sanger method enabled Adams 
et al. (1991) to sequence large amounts of cDNA (Kulski, 2016). 
 In 1996, another rapid growth occurred by Affymetrix and GeneChip microarrays, which allowed 
for the study of genome-wide gene expression (Kulski, 2016), and by 2005 next-generation sequencing 
permitted the massive production of sequences from multiple samples at very high-throughput and at a 
high degree of sequence coverage (Kulski, 2016). This in turn lowered the cost of sequencing the genome 
from $100 million in 2001 to less than $10,000 in 2014 (Kulski, 2016). 
The ability to have so much sequenced in such a little amount of time was possible by three key 
contributions: automated sequencers and service providers, the industrialization and the establishment of 
sequencing centers and international consortiums, and rapidly-evolving computing hardware and software 
to store and analyze nucleotide sequences (Kulski, 2016). 
The general public can now have their DNA mapped via services like 23andMe for under $100. 
However, such an evolution in our ability to sequence DNA has not come with adequate ethical 
considerations of past eugenic practices, or a common knowledge of what DNA can and cannot tell 
someone about their identity and relationships.   
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Personalized Medicine in the Genomic Era  
Western European and American medicine, or biomedicine, assumes good health as the normal state of 
being, and deviations or dysfunction from this state implies disease with an identifiable agent. These 
deviations, dysfunctions, and causative agents have been broadly identified through medical history and 
can be treated with a clinically identified remedy. However, this traditional method is not specific to the 
patient and varies in the effectiveness at the individual-level (Hong and Oh, 2010).  
This imprecision, coupled with the past decade’s ability to identify how an individual’s genes 
impact a disease in genome wide association studies (GWAS), has created a resurgence in precision 
medicine with hopes of more individualized predictive, therapeutic, and prevention strategies (Hong and 
Oh, 2010).  
Sir William Osler (1849-1919) was a Canadian physician and is credited as one of the founding 
fathers of personalized medicine, as he saw, “variability is the law of life, and as no two faces are the 
same, so no two bodies are alike, and no two individuals react alike and behave alike under the abnormal 
conditions we know as disease” (Hong and Oh, 2010). The National Institute of Health (NIH) now 
defines personal medicine as "an emerging approach for disease treatment and prevention that takes into 
account individual variability in genes, environment, and lifestyle for each person."  
Precision medicine requires a standardized health risk assessment and family health history, and 
GWAS in return has provided the identification of these risk factors (Hong and Oh, 2010). Several 
genomic risk factors for common cancers, diabetes, and coronary artery disease have been identified 
(Hong and Oh, 2010). However, this knowledge has not come without exclusivity.  
GWAS, as of 2016, remains 81% European, with most diversity in non-European samples coming 
from Japan, India, and Korea (Popejoy & Fullerton, 2016). European ancestry remains the most 
geographically specific and the proportion of samples from Indigenous Peoples (Native Americans, 
Australian Aboriginals, and Pacific Islanders) has lowered from .06% in 2006 to .05% (Popejoy & 
Fullerton, 2016). 
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In this, we do not know how many associations between variants and disease and variants and adverse 
drug reactions observed in European ancestry replicates in other groups and vice versa (Popejoy & 
Fullerton, 2016). Overall, European or not, it remains unknown how sufficient genomic risk factors are in 
the prediction or diagnosis of disease. Possessing a particular gene does not necessarily encompass the 
total expression of that gene, and therefore the phenotype expressed. Our understanding of DNA 
methylation and histone modifications now tells us that environmental toxins, diet, and sedentary lifestyle 
can decrease tumor suppression gene expression and increase oncogene (cancer-causing) expression 
resulting in an association to human diseases like diabetes, cancer, and autoimmune diseases (Azam, 
2018). In addition, individuals affected by stress show different levels of DNA methylation and gene 
expression associated with neurodevelopmental and psychiatric disorders (Azam, 2018).  Identifying a 
gene of interest with genomics is one thing but understanding a health outcome takes an additional 
understanding of environmental factors.  
Biological determinism, or the idea of being under the control of one’s genes for all biological, 
cultural, and political aspects undermines our external social forces (Hong and Oh, 2010). It is for this 
very reason that in 2008, the U.S. passed the Genetic Information Non-Discrimination Act (GINA) to 
ensure the protection of all genetic information against misuse by health insurance companies and 
employers (Hong and Oh, 2010). Moreover ethically-speaking, we are only at the very beginning of 
addressing how to limit the use of genetic data in shaping human racial identity.  
 
Indian Racialization and Genomics  
In the 21st century, Indian racialization as a whole in Native American communities persists. In 1934, 
Congress passed the Indian Reorganization Act to encourage tribes to form their own governments, 
including the self-organization of systems of credit, education, and technical training (Schmidt, 2012).  
The Bureau of Indian Affairs encouraged the use of the US constitution as a model for their own, 
including enrollment requirements and eligibility for citizenship (Schmidt, 2012). For Native Hawaiians, 
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U.S. Congress defined “Native Hawaiians” in the 1921 Hawaiian Homes Commission Act in order to 
determine who might have access to much-sought-after land in the agriculturally rich tourist destination 
with a one-half blood quantum. 
To this day, blood quantum is used in determining citizenship in various ways within Native 
American nations, which is now key for maintaining tribal sovereignty in issues and rights (TallBear, 
2013).  Each tribe has their own minimum blood quantum requirements—or lack thereof, and enrollment 
remains restricted to one specific recognized tribe at a time (Schmidt, 2012). In example, one may register 
as a member of The Cherokee Nation of Oklahoma to establish a specific percentage of Indigenous 
nationality, but this provides no membership to a larger cultural/biological group of Cherokee or even 
Native American.  
Blood quantum has nothing to do with the actual physiology of blood but rather the metaphorical 
representation of relations as fractions on paper (Wilbur and Keene, 2019). Even in tribes like the 
Chickasaw Nation, which bases citizenship on descent and where a minimum blood quantum is not 
required, some positions do require a minimum blood quantum. One-fourth Chickasaw blood quantum is 
required for Governor (the highest-ranking political position) and the annual titles of Chickasaw Princess, 
Chickasaw Jr. Princess, and Little Miss Chickasaw (Davis, forthcoming). 
With the versality of genomics, we cannot assume blood means genetics (TallBear, 2013). The 
nonsynonymous ontologies of a biomedicinal genetic test and Indigenous Knowledge of genealogy are 
why some tribal governments do not use genetic tests to determine biological and political relationships, 
and instead rely on the other forms of proof (TallBear, 2018). This is because using genetic ancestry alone 
often conflicts with oral history and historical documentation and oversimplifies tribal relationships 
(Malhi and Bader, 2015). In the discussion of identity, the essential component is of relationships. Every 
individual has a variety of relationships to the life around us including ethnoracial and cultural relations. 
The trouble with genomics is that DNA is only picking one of these many relationships that shape an 
identity (Wilbur and Keene, 2019).  
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Oral family history and self-identity, genetic ancestry estimation, and historical and legal 
documentation are all ways on which one might draw ancestry-related Indigenous identity in 
contemporary times. Additionally, attempting to find a marker in Native American DNA for a particular 
tribe is an illogical fallacy for the TallBear (2013)’s following reasons: 
- Admixture occurred even before European arrival with tribal/community 
interactions and 19th and 20th century Indian policy forced multiple tribes into 
urban resettlement and boarding schools resulting in more admixture. 
- Many Native American individuals have multiple tribe affiliations. 
- Social, legal, and economic situations (not just biology) may have changed the 
policies of tribal membership overtime. 
- Children of a tribal member may not necessarily have tribal membership yet still 
identify as a member of that tribe. 
 
Still, in genomics, much like Lewis Henry Morgan saw the American Indian, non-Indigenous 
researchers worry more about the vanishing non-admixed Indigenous peoples, as they see them as the last 
frontier for unique genetic diversity (TallBear, 2013). Genes are fetishized so much by the research 
community, to the point of genetic reductionism; where the historical complexity of Native American 
political history and sovereignty starts to become belittled (TallBear, 2013). Racialization that became 
useful for maintaining sovereignty for Native Peoples in a colonial-settler state has been appropriated by 
non-Indigenous genomic researchers for what they believe betters the understanding of human variation. 
This is received as a detriment to Native Peoples, because suddenly who and what defines (in this paper’s 
following examples) a Native American or Māori identity becomes controlled by those who are not 
members of their communities.  
 
Helicopter Research  
When an Indigenous community or individual does consent to genetic study, what is done with genetic 
information beyond tribal relations and identity has become a manner of dispute. In a term coined 
“helicopter research”, genetic property has so often been taken from Indigenous peoples and been 
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oversimplified in health research to unconsented, stigmatizing results for the individuals and 
communities.  
In 2004, the Havasupai Tribe filed a lawsuit against Arizona State University, where ASU 
professor John Martin collected 121 blood samples for a study to potentially find a genetic marker among 
the individuals on type two diabetes (Garrison, 2013). The samples were kept, shared amongst 
researchers, and used without consent for a study on schizophrenia, ethnic migration, and population 
inbreeding (Garrison, 2013).  
Another more recent example is the research on the so-called ‘Warrior Gene’ amongst the Māori 
people of New Zealand where 46 Māori were sampled and 56% of which displayed a unique 
polymorphism (allele 3‐MAOA30bp repeated‐rpt) that is linked to low levels of MAOA and high levels 
of dopamine, which resulted in Māori people being portrayed as having higher rates of risk-taking and 
aggressive behavior, including domestic violence (Perbal, 2012). A clear over-emphasis of Māori descent 
and lack of acknowledgement of setter-colonialism-induced sociopolitical circumstance reduced an entire 
people to a stigmatizing biomedical abnormality compared to Non-Māori Europeans.   
In the summer of 2018, my own genomics class centered around Ridley and Matthews’ (1999) 
The autobiography of a species in 23 chapters, where Ridley and Matthews believe Westerners depended 
on fermented drinks to not risk death by water-borne illness and reduces the alcoholism epidemic to 
Indigenous peoples to: 
… foraging, nomadic people not only could not grow the crops to ferment; they did not 
need sterile liquid. They lived at low densities and natural water supplies were safe   enough. So, 
it is little wonder that the Natives of Australia and North America were 
and are especially vulnerable to alcoholism and that many cannot now ‘hold their 
drink’ (Ridley & Matthews, 1999, p. 192). 
 
Firstly, this is historically inaccurate as not all (or even most) Indigenous peoples were nomadic; 
they had water sterilization methods; and did, in fact, live in high densities and just knew how to bathe. 
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Secondly, this completely ignores all historical and contemporary sociological aspects responsible for the 
higher rates of alcoholism amongst Indigenous peoples. Thus, this contemporary scientific text uses 
harmful rhetoric to make not the injustices at the hands of non-Indigenous peoples responsible for this 
epidemic, but rather faults Indigenous people themselves, their own genes and undesirable traits, 
undermining the strength and resilience of peoples who have withstood a colonial state.   
 
 
Not only does this occur in modern texts, but for ancient remains. Paleogenomic findings can 
contradict cultural history, create identity grey areas, and pathologize Indigenous communities based on 
genetic markers found in the ancestor(s) (Bardill et al., 2018). Additionally, ancestral remains are not seen 
as individuals but artifacts and receive no IRB or Belmont Report autonomy, beneficence, or justice 
(Bardill et al., 2018).  The Native American Grave and Reparation Act (NAGPRA) passed in 1990 does 
require the consultation of Native Americans for any and all processes, and forbids destructive analysis 
without consultation, but does not require ancestors found on private land or outside the US to follow 
even the spirit of these guidelines (Bardill et al., 2018). Kennewick Man, also known as the Ancient One 
in many Native communities, and the Chaco Canyon ancestor are excellent examples of this malpractice. 
 
 
Image pulled from Twitter under #dearNativeyouth 
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Indigenous Knowledge  
What has been described is not intended to insinuate that a blockade against Indigenous GWAS research 
should occur, rather a negotiation (Smith, 2013).  How academic inquiry, particularly in genomic health 
research and Native communities can become a mutualistic, healthy, partnership begins in understanding 
the two epistemologies; biomedicine and Indigenous Knowledge. They are two very different 
epistemological traditions that frame the way one sees, organizes, and cross-examines the world causing a 
diversity in the respective questions and solutions (Smith, 2013).  
In conventional academic inquiry (i.e biomedicine), theory is jeopardized to indirect cartesian 
dualism; you are either healthy or unhealthy. Additionally, in conventional academic findings is a great 
deal of subjectivity from the researcher’s politics and personal processes of research construction 
(Kovach, 2010). This fundamentally differs from an Indigenous necessity of holistic understanding of 
something by ignoring the spiritual and emotional aspects of being (Kimmerer, 2013). In understanding 
relationships, particularly in health, ignoring these aspects isolates Non-Euro-American thought from the 
essence of the entire system.   
Findings often ignore many aspects of social, communal, and spiritual well-being (as seen from 
the cases described earlier), but with the incorporation of Indigenous methodologies, inquiry can be less 
on findings of an abnormal state, but of direct cause and effect relationships (Kovach, 2010).      
Indigenous Knowledge systems are not universal (no knowledge system is), nor are they 
archaic or anti-scientific; they are localized and tied to tribal cultural and biological ecosystems; 
including knowledge of local flora and faunal resources, human relations and lineages, morals, 
and values (Kovach, 2010). Research needs to better honor Indigenous Knowledge Systems and 
their tribal epistemological basis.  As Kovach suggests,  
An environment, research or otherwise, that allows for equitable valuing of ideas  
and relationships in understanding the world, and the living entities within it, is  
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necessary for relational approaches such as Indigenous methodologies to thrive. 
(Kovach, 2010, p. 38). 
 
This is not to suggest that Indigenous Knowledge needs Western validation, and as a non-
Indigenous counterpart you speak with and not for Indigenous communities.  When wanting to conduct 
research with an Indigenous community, the fundamentals begin with ethical guidelines, but these are not 
the final steps towards active participation of Indigenous communities in research (Kovach, 2010). For 
the United States, the beginning ethical guidelines are IRB protocols, the Belmont Report, and tribal 
review protocols. For New Zealand, Smith (2013) describes that colonization has stripped away Mana 
(prestige/influence/control/charisma). Te Kōhanga Reo (language revitalization), Kaupapa Māori, and the 
Health Research Council of New Zealand’s ethical guidelines are only the beginning of the internal 
decolonization of academia by Māori people.  
 
Active Participation 
 Research should attempt in every way to fit both biomedicinal and Indigenous Knowledge truths. In a 
true partnership of mutual respect, these epistemologies should remain compatible and not contradict the 
other, and when they cannot be synchronized, Indigenous methods of seeing both truths and the use of 
each to address questions where one system may be lacking are available (Wilbur and Keene, 2019).  In 
addition, at the center of these partnerships should be active participation; the constant, daily 
multivocality of Indigenous peoples in the practices of data gathering, analysis, and conclusions (Atalay, 
2012). Elders, spiritual leaders, and community members all possess knowledge in the appropriate 
methodologies and ceremonies for human materials (Atalay, 2012). This active participation has no single 
definition, but a continuum based on the needs and concerns of the individuals of study (Atalay, 2012). 
This entails the OCAP principles (ownership of data, access to the data, control of the data, and 
possession of the data by and for Indigenous peoples) (Kovach, 2010).  
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SING 
In the lab where I have worked as an undergraduate researcher, principal investigator Ripan Malhi has 
spent years building relationships with the Metlakatla and Lax Kw’alaams of British Columbia. He 
focuses on questions that matter to the communities, particularly on their ancestral relationships. His 2017 
study in the Proceedings of the National Academy of Sciences in 2017 showed 10,000 years of genetic 
continuity, supporting Indigenous oral traditions of the region (Wade, 2018). Additionally, he is a 
cofounder for SING (Summer Internships for Indigenous Peoples in Genomics).  
SING was created in the acknowledgement that genomics has opened up a world of individualized 
disease susceptibility and optimal treatment regimes, but that Indigenous peoples are still 
underrepresented in genomic studies, yet have disproportionally higher cases of cancer, diabetes, and 
infectious diseases compared to non-Hispanic Whites (Claw et al., 2018). In particular, two cases have 
caused a desperate need for transparency in genomics; the Human Genome Diversity Project (HGDP) and 
the National Genographic Project have failed to fully consider the stigmatizing and pathologizing effects 
to Indigenous communities (Claw et al., 2018). 
In SING, about 40 selected students (from undergraduates to public health professionals) spend a 
week critiquing consent forms, learning about the basics of bioinformatics, analyzing their own mtDNA 
(if they choose), and discussing the limitations DNA has in defining identity (Wade, 2018).  
When the workshop is over, participants have a better understanding of genomics as a tool and have 
the agency to determine if such studies should be done on their own people (Wade, 2018). In 2018, SING 
officially established principles,  
 
As Indigenous scientists and allies of the Summer internship for Indigenous peoples in Genomics 
(SING) Consortium and also as members of our own tribal communities, we recognize the potential 
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for Indigenous communities to benefit from genomic research. Over the past 2 years, we developed 
this framework in which we propose the following set of principles (Fig. 1 and Table 1), informed by 
CBPR approaches, to engage Indigenous people and communities in genomic research. This 
framework includes six principles: (1) understand existing regulations, (2) foster collaboration, (3) 
build cultural competency, (4) improve transparency, (5) support capacity, and (6) disseminate 
research findings. The goals of the framework are to build trust, increase inclusion of diverse groups 
in genomic research, and enhance ethical research practices that promote tribal research regulations 
(e.g., tribal oversight and consultation) and benefits to participants and their communities. Our 
ethical framework extends beyond the current US federal requirements for biomedical and behavioral 
research (as described by the recently revised Common Rule36), which draws upon the principles of 
bioethics (respect for persons, beneficence, and justice from the Belmont Report), and community-
engaged research (Claw et al., 2018, p. 2). 
 
 
Fig.1 (Claw et al., 2018) 
Table 1 (Claw et al., 2018) 
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SING’s proposal is an excellent example of active participation. The model is centralized on 
sovereignty and regulation- respecting all epistemologies. The fostering of collaboration provides a 
continuum in defining the needs and concerns of any given community by beginning their principles in 
this sovereignty. The model also provides cultural capital in transparency and capacity, and dissemination 
to allow constant, daily multivocality of community members.  
SING recently has been adopted in New Zealand as SING Aotearoa thanks to prominent supporters 
such as Professor Māui Hudson. Māui Hudson at The University of Waikato in Hamilton, New Zealand 
affiliates with Te Whakatohea, Ngā Ruahine, and Te Māhurehure iwi. His work is in the incorporation of 
mātauranga Māori in environmental, health and technological fields.  
 
 
A Brief History of New Zealand  
In the U.S./Canada, the generalization of Native American is used to address multi-tribal rights and issues 
and does not erase inter-tribal cultural differences in customs, language, art etc. Similarly, Māori is the 
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generalized description of an Indigenous individual of Aotearoa (New Zealand). The word itself, Māori, 
means normal, and was given a new use resulting from contact with Pākehā (colonizers). Māori also have 
culturally distinguishable iwi (tribes) and further subtribe and kinship groups.   
Since the 1840 signing of the Treaty of Waitangi, The British Crown has sought to dominate all 
economic, legal, and cultural aspects of New Zealand (King et al., 2018). In 1862 the Native (now Māori) 
Land Court Act became fully operational in 1865, to ‘encourage the extinction of (Native) proprietary 
customs’ (Kingi, 2008). In 1863, Māori reluctance to make land available for sale was followed by the 
New Zealand Settlements Act 1863, where land was confiscated by declaring a district and all land within 
it Crown land (Kingi, 2008).  
The continued urbanization of the Māori, land confiscation, and language suppression have displaced 
many from their turangawaewae (ancestral places to stand and belong) (King et al., 2018). Māori identity 
and relations are anchored to geographical features such as mountains and rivers. In fact, the word for 
land, whenua, also means placenta (King et al., 2018). The diminishing Māori sense of self has repeatedly 
been demonstrated by scholars to affect negative social and health outcomes such as imprisonment, 
unemployment, and suicide rates (King et al., 2018).  
By the late 1960s urban Māori protest movements such as Ngā Tamatoa (the young warriors) were in 
full force (Royal, 2005). In 1975, led by Dame Whina Cooper, thousands of Māori from all over the 
country walked the length of the North Island down to the nation’s capital, Wellington (Royal, 2005). 
That same year the Waitangi Tribunal was established to address violations of the 1840 Waitangi Treaty 
(Royal, 2005). Its findings have led to claims regarding the historical dispossession of tribal estates, and 
the management of tribal or Māori-owned assets and industry and a Māori-language education system has 
been established (Royal, 2005). 
More recently, Māori-owned enterprises such as television and radio, businesses and tourist ventures 
have developed (Royal, 2005). Additionally, significant political and academic representation has 
increasing numbers of Māori gaining internationally-recognized achievements (Royal, 2005). 
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New Zealand: A Leader in Active Participation  
In New Zealand, a great deal of mistrust between the Māori and scientific community exists with obvious 
concerns of Māori control and reciprocity in research protocols (Hudson et al., 2007). In 2007, the 
Institute of Environmental Science & Research Limited (ESR) began to address the clear ethical issues 
around their research and researchers and have furthered engagement with iwi (Māori tribes) by 
establishing ethics and protocols in research design when working with Māori communities (Hudson et 
al., 2007). ESR is especially using Whakapapa. Whakapapa is a powerful Māori of mātauranga 
(knowledge), essentially cataloging and defining all ancestral and ecological relationships of both people 
and all things.  
Despite 150 years of settler-colonial policy and massive loss of culture, the concept and practice of 
whakapapa has endured (Hudson et al., 2007). With genetic projects that aim to identify the serious 
diseases that affect Māori, whakapapa is useful to help participating Māori understand the heritability of 
these diseases, and in return help the researcher identify the potential genetic and environmental factors 
that influence these diseases (Hudson et al., 2007).  
Control is given back to Māori by having a better understanding of the purpose and therefore 
expectations of the research, and reciprocity exists in the exchange of knowledge systems that not only 
help the researchers identify individual rather than racialized disease factors, but also help the research 
outcomes remain relevant to the community they are researching (Hudson et al., 2007). This ethical 
approval by the iwi should not be made too broad, but context-specific to individual communities 
(Hudson et al., 2007). 
Access to genetic information is another sensitive issue for protection against later inappropriate 
manipulation of the data from what was consented (Beaton et al., 2016). Broader tikanga Māori (Māori 
protocols and practices) have been created to address this problem (Beaton et al., 2016). A relationship 
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model based on Māori concerns has been built into the research guides to biobanking as of 2016 (Beaton 
et al., 2016). 
Once again, this relationships model exemplifies active participation. Tissue, DNA, and data are 
taonga (precious) that requires both physical and spiritual protection (Beaton et al., 2016). This is Māori 
ontology and is centered in this model. Next is operations to ensure control where access, consent, 
communication, and tikanga (protocols) commune in a circle of reciprocity (sharing the biological 
material, honoring the spirit of that material, and returning the material) (Beaton et al., 2016). This 
provides an outline for the continuum of needs and concerns present in active participation. Governance is 
the second biggest encompassing layer in which kawa (ceremony), benefit, purpose and kaitiakitanga 
(guardianship) are represented (Beaton et al., 2016). This layer represents mutual respect of the 
epistemologies. The final encompassing layer includes accountability, education, and translation to 
provide all culture capital necessary for effective multivocality in active participation.  
 
 
 
 
 
He Tangata Kei Tua relationship 
model for biobanking with Māori 
tissue (Beaton et al., 2016, Figure 2) 
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Conclusion  
Our social orders and cultural biases shape and distribute how we conceptualize illness. In a colonial-
settler state, the social position of the afflicted creates different causations for illnesses and cures despite 
the same conditions being present within other social positions. Genomics and the use of genes for 
disease identity is only the newest permeation of colonial power in the medicinal world and has 
oversimplified our relations with others. For the Native American and Māori peoples, these relations 
involve tribal sovereignty and knowledge, collective generational trauma, and decades of resilience. 
Active participation matters for genomics to be an effective field where both non-Indigenous and 
Indigenous researchers, clinicians, and patients can feel confident in its use and advancement. I have 
highlighted in this discussion a great deal of Indigenous scholars. This is crucial in further progression of 
active participation in any and all Indigenous issues with precision medicine.   
In identifying a disease agent by human genomics, employment of multiple systems of knowledge is 
of necessity for understanding our patients and the healthcare we provide for them. Without this medical 
pluralism, healthcare cannot be fully understood from a patient’s social and cultural context.  
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